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Functioning  Test  of  P.D.  Rocket  Fuze  T-2025 


Pari  a 

OTPEBIS 


1.  a.  The  llagnavox  Company,  Fort  Wayne,  Indiana,  is  currently 
working  on  the  development  of  the  T-2025  nose  fuze  for  use  with 
the  2'.'75  High  Explosive,  Folding  Fin  Aircraft  Rocket. 

b.  Previous  tests  conducted  on  this  fuze  at  other  activities 
reported  that  this  fuze  has  functioned  on  0'.'032  and  0M500  thick 
aluminum  targets  at  striking  velocities  of  approximately  9^0  ft. 
per  sec.  The  fuze  functioning  times  obtained  were  approximately 
500  to  600  microseconds. 

2.  The  object  of  this  test  was  to  determine  the  impact  sensitivity 
and  functioning  delay  of  the  T-2025  fuze,  rocket  fired  at  higher 
velocities  against  thin  aluminum  targets. 

3.  The  following  conclusions  are  based  upon  the  limited  number  of 
rounds  fired  during  this  test. 

a.  The  T-2025  fuzes  tested  were  not  sensitive  enough  to  function 
on  less  than  1/4”  thick  24LT  aluminum  targets  set  at  0°  obliquity 

at  velocities  of  2000  f t/stc . 

b.  One  of  three  rounds  fired  at  0V2?0  thick  24ST  aluminum 
targets  set  at  0°  obliquity  detonated  high  order.  The  delay  was 
less  than  6 Inches.  Average  rocket  striking  velocities  were 
ie00  ft/sec. 

c.  Two  of  4 rounds  fired  at  0^500  thick  24CT  aluminum  plate 
set  0°  obliquity  detonated  high  order;  one  with  a delav  of  less 
than  6 inches  and  the  other  loss  than  2 ft.  Average  rocket  striking 
velocities  were  1800  ft/sec. 
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1.  AUTHORITY  t 

This  test  mas  conducted  in  accordance  with  enclosure  (1)  of 
reference  (b)  as  authorized  by  reference  (a). 

2.  REFERENCES! 

a.  NAVPRW  Tele  on  OPGiRLHiaoh  Ll-2  of  9 April  1952 

b.  0C0  ltr*  ORDTA  0.0  471.82/1027  (c)  26  March  1952 

3.  BACKGROUND I 

a.  '•’he  Magnavox  Company,  Fort  Wayne,  Indiana,  is  currently 
working  on  the  development  of  the  T-2025  nose  fuze  for  use  with 
the  2-175  High  Explosive,  Folding  Fin  Aircraft  Rocket. 

b.  Previous  tests  conducted  on  this  fuze  at  other  activities 
reported  that  this  fuze  has  functioned  on  0’.'032  and  0*.'500  thick 
aluminum  targets  at  striking  velocities  of  approximately  98C  ft. 
per  sec.  The  fuze  functioning  times  obtainod  at  one  activity  were 
approximately  500  to  600  microseconds. 

4.  OBJECT  OF  TEST! 


The  object  of  this  test  was  to  determine  tho  sensitivity  and 
functioning  delav  of  the  T-2025  Fuze,  rocket  fired  at  high  velo- 
cities, after  Impact  with  light  aluminum  armor. 

5.  PERIOD  OF  TEST! 

a.  Date  Project  Letter  15  Apr  1952 

b.  Date  Necessary  Material  Received  5 Apr  1952 

c.  Date  Commenced  Test  16  Apr  1952 

d.  Test  Completed  18  Apr  1952 

6.  REPRESENTATIVES  PRESENT! 


Mr.  A.  Nunes-Vais 
Ur.  Chester  Piper 
Mr.  J.  C.  Koonz 
Mr.  James  Klstle 


Picatinny  Arsunal 
Magnavox  Corp. 

Magnavox  Corp. 

Office  of  Chief  of  Ordnance 
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7.  DESCRIPTION  OP  ITEM  UNDER  TEST! 


a.  The  T-2025  is  a point  detonating  rocket  fuze  being  developed 
for  use  with  the  2975  High  Explosive.  Folding  Fin  Aircraft  Rocket. 

It  is  an  electric  ty->e  fuze  having  its  electric  power  supplied  by 

a snail  built-in  generator.  Figure  1 is  a drawing  of  the  fuzo.  The 

generator  consists  of  a coil  and  a permanent  magnet  plunger  held 

under  spring  tension  at  the  entrance  of  the  coll.  The  spring  loaded  \ 

plunger  is  triggered  an  target  impact  by  a steel  ball,  which  breaks 

the  plunger  at  Its  restricted  section  allowing  the  plunger  to  be  1 

driven  into  the  coll.  When  the  magnotic  plunger  is  driven  into  the 

coil  an  electromotive  force  of  short  duration  is  induced.  This 

electromotive  force  roaches  a peak  of  100  volts  which  fires  the 

electric  primer  connected  in  series  with  it. 


b.  The  fuze  safety  features  and  arming  mechanism  were  modified 
from  that  shown  in  Figure  1 to  that  shown  in  Figure  2 for  these  tests. 
This  modification  allowed  the  fuze  to  be  a?mod  prior  to  firing  by 
withdrawing  tho  arming  wire.  This  eliminated  the  possibility  of  fuze 
arming  Tai lures  occurring  duo  to  vibrations  developed  during  passage 
of  the  rocket  through  the  launcher  rails. 

c.  Figure  3 is  a photograph  of  the  oxporimental  rocket  before 
and  after  assembly,  as  used  in  this  tost. 

8.  DESCRIPTION  OF  TEST  EQUIPMENT  i 

a.  Rocket  Motors  590  Rocket  Kotor  Mk  2 Mod  3 

590  Pocket  Motor  Model  38 

* (White  Whizzor) 

\ 

b.  Rockot  Adaptors  590  to  2975  hoad-to-motor 

. adaptor  (steel)  PX-8-539A 

c.  Launcher  NPG  1050  ft. 

d.  Cameras  One  Bowen 

I One  16mm  High  Speed  Eastman 

Y * e.  Velocity  Recording  Instruments  Oscillograph  and  Coantor- 

Chronograph 
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9.  PROCEDURE  i 

Three  rounds  with  a black  pov.der , smoke  puff  indicator  were 
fired  prior  to  the  firing  of  full  explosive  loaded  rounds.  These 
were  to  dotormine  whether  launchor  vibrations  would  cause  the  fuze 
to  function  whilo  being  projected  down  the  track.  They  woro  fired 
as  a precautionary  measure,  taken  for  the  prevention  of  damaga  to 
the  launcher* 

The  first  two  rounds  fired  had  one  5"  HVAR  motor  as  a booster 
and  a 5'<JO  "White  Whizzor"  Model  3^  as  the  head  motor.  The  head 
motor  was  ignited  after  20C  ft.  of  travel,  Maximum  striking  ve- 
locity obtained  bv  this  test  procedure  was  2075  ft. /sec.  A study 
of  the  film  record  indicated  that  the  head  motors  woro  not  com- 
pletely burnt  cut  at  the  target.  Therefore  the  booster  motors  on 
the  following  rounds  were  eliminated. 

The  Bowon  Camera  covered  the  target  and  approximately  500  ft. 
of  rocket  flight.  The  16mm  Eastman  Camera  also  recorded  the  targot 
area. 

10.  RESULTS  AND  DISCO  SSI  ON  i 

a.  Details  of  tost  results  are  found  in  Table  I. 


b.  Summarized  test  results  aro  as  follows! 


No. 

' 

Striking 

of 

Target-24ST 

Velocity 

Functioning 

Bfl&i 

Aluminum 

Obliauitv 

(ft/SuC,J 

Kigh-.piflsi jfcia 

1 

0V032 

0° 

2075 

1 

l 

0V064 

0° 

2169 

1 

l 

0V064 

45« 

1976 

1 

l 

0'.'125 

C° 

Est.  2200 

1 

3 

0'.'250 

0° 

Approx,  av.  1800 

1 2 

4 

0'.'50 

0° 

Approx,  av.  1800 

2*  2 

* One 

round  token 

loaded 

One  round  High  Explosive  Loaded 


c.  Dt.lavs  in  explosive  functioning  of  the  High  Explosive  Loadc-d 
rounds  wore  estimated  to  bo  less  than  o inches.  Figures  7 and  11 
show  target  penetration  and  High  Order  explosive  action  of  rounds  5 
and  9 respectively.  Figure  12  shows  the  results  of  the  impact  of 
round  9 on  1/2"  24ST  aluminum.  Fragmentation  narks  of  High  Order 
detonation  can  be  seen  on  the  face  of  the  target  substantiating 
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tho  estimated  delay  of  this  round  to  bo  loss  than  6 inchos. 
Figures  5,  6.  8.  9»  10,  13»  and  14  are  photographic  records  of 
targot  impacts  for  rounds  2,  3»  6»  7»  8,  10,  and  11  which  were 
all  duds.  Tho  explosive  actions  seon  in  these  records  wore  not 


caused  by  rocket  head  detonation  but  includes  a plate  flash  and 
burning  of  aluminum  dust  resulting  from  tho  hoct  generated  during 
pone trat ion. 

f 

d.  One  High  Order  dotonation  occurred  during  the  firing  of 

the  three  token  loaded  rounds.  Figure  4 shows  target  impact  and 
detonation  action  of  this  round.  The  delay  of  this  round  could  " ■ 

not  be  accurately  measured  but  was  estimated  to  bo  not  greater 

than  24  inchos. 

e.  The  following  analysis  of  the  above  results  are  based 
ontirely  on  the  assumption  that  a sufficient  electric  charge  is 
consistently  generated  by  tho  T-2025  fuze  during  normal  operating 
procedure. 

(1)  Four  rounds  wore  fired  at  24 ST  aluminum  targets  less 
than  1/4"  thick  and  were  all  duds,  ^Fhis  nay  indicate  that  the  ' | 

energy  imparted  to  the  steel  ball  on  targot  impact  was  not  suffi-  i : I 

cient  to  rupture  tho  steel  plunger  at  its  restricted  section. 


(2)  Four  of  the  seven  rounds  fired  at  24ST  aluminum 
targets  1/4"  thick  and  1/2"  thick  wore  duds.  These  duds  may  bo 
attributed  to  the  disarrangement  of  fuze  components  limiting 
the  freedom  of  plunger  motion,  resulting  from  tho  added  severeness 
of  target  impact. 

(3)  Figure  15  shows  the  recovered,  un<  xplodod  2'J75  rocket 
head,  with  tho  T-2025  fuze  fired  as  round  10.  It  had  penetrated 
one-half  inch  thick  24ST  aluminum  plato  set  at  0°  obliquity  at  a 
striking  velocity  estimated  as  1900  ft/soc.  It  appeared  that  tho 
flat  steol  nose  section  of  the  fuze  housing  had  been  driven  back 
into  tho  cylindrical  void  in  which  the  steel  ball  bearing  and 
plunger  head  are  located.  Army  representatives  present  advised 
that  drop  tests  of  other  T-2025  fuzes  had  produced  similar  damage. 
Fuzes  subjected  to  the  drop  tests  had  the  3leevo  assembly  and  coil 
bushing  assembly  (shown  in  Figure  1)  deformed  and  disarranged, 
Uniting  the  motion  of  the  magnetic  plunger.  This  prevented  the 
generator  from  functioning.  No  facilities  were  available  for 
breaking  down  the  recovered  dud  at  this  activity.  Therefore  no 
examination  of  the  internal  damage  could  be  mde.  Howover,  since 
the  external  damage  was  similar  to  that  on  the  fuzes  subjected  to 
drop  tests  it  may  be  assumed  that  the  internal  damage  was  also 
similar. 
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PART  D 
CONCLUSIONS 


11.  The  following  conclusions  are  based  upon  the  limited  number 
of  rounds  fired  during  this  test. 

a.  The  T-2025  fuzes  tested  were  not  sensitive  enough  to 

function  on  loss  than  1/4“  thick  24ST  aluminum  targets  set  at 
0°  obliquity,  at  striking  velocities  of  2000  ft/sec,  ^ 

b.  One  of  3 rounds,  fired  at  0'l2$0  inch  thick  24ST  aluminum 
targets  set  at  0e  obliquity,  detonated  high  order.  The  delay 
was  less  than  6 inches.  Average  rocket  striking  velocities  were 
1800  ft/sec. 

c.  Two  of  4 rounds  fired  at  0'J5  thick  24ST  aluminum  plate 
set  at  0°  obliquity  detonated  high  order.  One  with  .*>  delay  of 
less  than  6 inches  and  the  other  less  than  2 ft.  Average  rocket 
striking  velocities  werG  lBOO  ft/sec* 
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The  tests  upon  which  this  report  is  based  were  conducted  bvt 
R.  T.  CROWELL,  Firing  Director,  Rocket  Eattery 
Terminal  Ballistics  Department 


This  report  was  prepared  byt 

R.  T.  CRCMELL,  Firing  Director,  Rocket  Battery 
Terminal  Ballistics  Department 


This  report  was  reviewed  byi 

F.  V/.  K^SDORF,  Head  of  Rocket  Battery  Division 
Terminal  Ballistics  Department 


E.  LEVSTIK,  Lieutenant  Ccmn-andor,  USNR 

Terminal  Ballistics  Batteries  Officer 


Terminal  Ballistics  Department 
W.  B.  ROBERTSON,  Lioutenant  Commander,  USN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRitMBLE,  Director  of  Research 
Ordnance  Group 


APPRCVEDi 


J.  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER  C 
Captain,  USN 
Ordnance  Officer 
By  direction 


I.--*** 
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Functioning  Test  of  Point  Detonating  Fuze  T-2C^5»  View  of  target  during 
rocket  penetration.  Camera  Bowen  * frame  rate  oc  fns. 


Fig.  Rd. 
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i 

Chief  of  Ordnance, 

Department  of  the  Army 

Attn*  GRDTX-AR  2 

uRDBS~TB2  a 

GRDTA  1 

Commanding  General, 

Aberdeen  Proving  Ground, 

Aberdeen,  Maryland 

Attn*  Technical  Inf  omit  ion  Section, 

Development  end  Proof  Services  1 

Commander,  Operational  Development  Force 
U.  S»  Atlantic  Fleet,  D.  6.  Naval  Base, 

Norfolk  11,  Virginia  1 

Navy  Research  Section, 

Library  of  Congress, 

Washington  25.  D.  0., 

(via  Re2b)  ' 2 

Chief  of  Ordnance, 

.’Department  of  the  Army, 

Attn i GRDTQ  * 


BOaER 

Attn*  Armament  Section  2 

Air  Material  Command  Liaison  Officer, 

Wing  3 Headquarters,  Aberdeen  Proving  Groxnd, 

Aberdeen,  Maryland 

Naval  Liaison  Officer, 

U&AFPGC,  Eglin  Field,  Florida  1 
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